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Weld of tha T nveptiQil 

The presort mv««tion relate to a joining in«^ for holding together two or 
more panels. The invention &rtber relates to a method of asse^ibling said panels 
5 to constract, fer acample. structural or partition walls, flooring and tooflne. 

fixmiture, containers or luggage. 

fiaclcf rrount^ "f tV- favention 

The assembly (rflarge scale aitides such as partition walls, forniture and 
containers by joining together smaller units, particularly panels, is wdl known in 
10 ■ the art. Depending on the nature of the joint between adjacent units, articles of 
different strengths and flmctlon can be produced. For «a«pte, where a partWon 
wall is to be formed, the individual units need to be retained in the desired 
orientation, hut need not necessarily be required to be joined together in a robust 
j^shion to withstand impacts, 

15 Where, however the units are to fonn part of a container, and particularly where 

the article is an item of baggage, the joints usually need to.be able to withstand a 
large amount of strain from the weight of the oMtents and be able to stand up to, 
for example, airport hzggage handling techniques, which can often involve the 
luggsge recdving a number of impacts. 

20 In the art, it has been a standard approach when joining panels together to insert a 

panel into a moulded extrusion and secure the panel in place by a festenhig 
method such as gluing, riveting or screwing through the outer fece of the outer 
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,,aUafthpe;dmdoiiintoth«feceoftbe%iel. The screw bites into the panel and 
as the screw is tighte^ the jmsA is drawn into cotrtact with im«f fece of the 
extrusion*s outer walL 

The above approach has a mmber of drawbacks. Firstly, stress fiora 
5 - tightening the screw is ocncenttated on Ihe outer waU of the extrusion aad panel 
skin. Where, for example, the panels form part of a piece of luggage or cladding 
on a buUdiog, then the sealing joint between the panel and extruaion will be less 
efficient and the exterior appearance of the jouit ™ll not be so pleasmg. Also, if 
the panel width is narrower than the extmskm^S channel width, lien additional 
10 pacldng. adhesive bonds or the like may be requii^ between the fiice of the panel 

and the extrusion's walls to maintain the spaUal relationship between the panel 
and the €Klrusion's wall. 

It is an object of the present inventioo to seek to aUeviate the above problems. • 
ftiimmarg of the Invention 

15 Aoconiing to a first aspect of the invention, thei* is provided, ft method of 

connecting a panel to a panel joining member, the method indudmg the steps of. 

fijrming a recess adjacent an edge of a panel; 

looadng said panel edge within a- panel receiving portion of a panel joining 
meniber; 

20 locating said panel against a stop member and aligning the recess whh a fostener 

aperture formed m an inner wall of the panel receiving portion; 

inserting a festener throu^ the aperture into the conrespondmg recess in tlie 
panel, the feetenar urging the panel towards the outer wall of the panel receiving 
portion. The panel can be easily Inserted iaso the joining member and undesirable 
25 stresses in the paneil are minimised. 



Preferably, a receiver is Tweited into the recess prior tt» the panel being 
within the panel joining member. 
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Advatitsgeously. an adh^ve is introduoed betweea the p^l and ono or more 
walls of the joining member to increase the strength of the joint Optionally, an 
adhesive bond weld is iatroducsed wfarai the festBaef has. been tightened 
substantially, 

5 Optionally, the fastener is an esqpanding rivet fastetier to engage the panel tightly. 

.Advantageously, the &stener has a screw-ihread to engage the panel and/or panel 
joining member. 

Preferably, the fastener receiver is an adapter^ the adaptor having a shape 
complementary to that of the recess. The adapter provider a substrate for the 

10 screw to grip. The recess optionally narrows away from its open end to ensure 

that the material from which the adapter is formed undergoes plastic flow around 
the thread as the threaded festener is tightened. The material which flows red^ices 
the transmission of any vibrations to the fit^ener arising, for example from 
transportation. The vibrations act to cause the screw to loosen and hence the joint 

15 to become weaker, 

Preftarably the fe^tenw is hitroduced hito the festc^ier receiver at an angle inclined 
to the axis perpendicular to the sux&ce of the panel. The an^e encourages greater 
engagement of the panel or the fastener receiw with the fastener and can urge the 
panel.against the stop members. 

20 The or each panel optionally includes one or more projections to engage a 

ooxrespondiog recess in a panel joining member thereby forming a push-fit type 
jofait. The use of push-fit joint enables rapid assembly together of panels which 
assembly can be accomplished with relativdy unskilled labour. Advantageously, 
opposing walls of the panel joining member are inclined together at an angle of 

25 ^up to 5^. The indiiie angle is particulariy advantageously O.?"* to 2"". 

The or ^h panel joining member preferably includes a chamfered edge to 
facilitate insertion of a panel into the panel joining member. 

According to a further aspect of the invention^ there is provided a panel joining 
membeor comprising a joining element having at least one panel receiving portion 
30 and at least one &stening assembly^ 



the or each fastening assembly comprising a &stener and a £a^ener receiver, 
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whert&i the Of eacli panel receiving portion is defined by spawd opposing walls 
including a panel stop menaber^ located on at least one of the inpef fadng sur&ces 
of said opposing walls, and in which a fastened: aperture is located throu^ one of 
said spaced opposing walls. 

5 Prdferably, where two panel receiving portions subtend W angle of less than 1 80* 

the festener aperture is located in the uttemal wall of the joining member. 

This arrangement fhcflitates the aligmneitf of a panel again&t a stop member to 
position a panel fbr securing thereto by ^d &stening assembly. 

Advantageously, the fastener receiver of the fastener assembly is secured within a 
10 panel along a selected panel edge for inserting into a panel receiving portion. The 

festener receiver would normally be profiled m a manner to facilitate its correct 
orientation for insertion ittto the said panel. 

DoL one arrangetnent the festener receiver comprises a body adapts for 
engagement with a panel, the body Including an open mouthed recKs for 
1 5 receivmg a &st6ner . 

Optionally, the recess narrows away from the open mouth. 

Pi^&rably, the £»£tener is a st^ew bavit^ a fiat ended shank. 

According to a yet further aspect of the invention there ts provided an adapter to 
recmve a festener for ins^on into a panel recess, the adapts comprising a first 
20 Opening baving a diameter grcafer than that of said festener. Optionally, the 

openmg is narrower at its closed end to grip the end of a festener. 
Advantageoudy, both the first openb^g and the narrowing are cylindrical, with the 
cylmdef s optionally co-axial. 

According to a still yet further aspect of the invention, there is provided a panel 
25 jomt, the panel joint comprising; 

a panel an edlge of which is locally fiat and which flat region includes a rec^s; 

a joining member, the joining member Iwnng spaced opposed walls to receive the 
panel; 
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15 



20 



one or more stop m^mben^ ag^ust -which a panel is aligned; 

thejoimng member having an aperwre in ooe of said wails to enable a fastening 
member to pass through. the joining member and engage the panels th^eby urging 
the panel against the oppo$ite v/all of the joining member. 

Advamageously, the joint includes adhesive between the panel and one or more 
walls of the joining member to increase the strength of the joint. Optionally, the 
joint &rther incliides an adhesive bond weld. 

Preferably, an adapter is located in the recess, the adapter having a shape 
con^lementaxy to that of the recess. The adapter optionally narroivs away from 
its open end to ensure that the material front which the adapter is formed 
undergoes plastic flow arovmd the festening member as the fastening member is 
fUHy engaged. The material wbiah flows reduces the transmission of any 
vibrations to the festening member arising, for example from transportatioa The 
vibrations act to cause the fastening member to loosen and hence the joint to 
become weaker. Preferably, the festening memb^ indudes a screw thread to 
engage the joining member. 

Conveniently, the recess includes an aperture to receive a nut into which the 
fiisteoing member can be screwed, the member and the nut co-operatively 
eng^iging to lock the nut against the inner wall The compressive pre-load fiwce is 
maintained by the elastic spring effect of the imier-wall. 

Preferably the festening member is aligned along an axis which is at an angle 
inclined to the axis perpendicular to the suifece of the paneL The an^e causes 
greater engagement of the fastening member with the material into which it is 
b^ng screwed. 

Brief Description of the Drawmgs 

Hie invention will now be described with reference to the accompanymg 
drawings which show by way of example orily three embodim^ts of a jouit for 
panels. In the drawings: 



Figure 1 ia a sectional view through a first embodiment of a joint; 
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Figure 2 is a s^ticnal view through a second embodiment of a joint showtog the 
arrangement just aftssr the locating/festemng screw lias been Introduced; 

' Hgure 3 is a sectional view through the setsondembodimem of the jtnittA^ 
the fastening means fiilly engaged; 

5 •Figme4isapIaQviewaf Atet«ilio°wiaj>ter» 

Figure 5 is a seotiooal inew through a tWfd emhodimept of ft joint having a snap 
or puBh-{it &stiN]ing: and 

figure 6 9re ilhistratas elements of a panel. 

. Thrfy.nA<^ T^^fg-lptiptt of the Ihveatiaa 

10 Refilling initisaiy to Figure 1, this shows a feat embodunent of a coupling means 

fbr securing panels together to fiwm.an article. The panels can be used in the 
constracaon of containers such a* hand-^KOtable cases or those wWch are to 
contain larger loads to be transported on lorries or ships. The contahiers are of 
moduhu- construction and can be easily a.sBeinbled either by the panel 

IS manufecturer ttf at a separate production she. Altemalively, pan^ can be jouied 

tc^ther to form, for examplet, a partition -walL 

The coupling metws shown ux Figure 1 comprises a joming elem«it 10. The 
joining element 10 can be formed fiom an e?ctruded plastics material having good 
impact and scufif resistance or a metal (such ap extruded alununium). Two panel 

20 retainhig portions 11 of the joining element 10 are at right angles to each other 

and separated by strengthemng walls 12. Jonring eJements can be produced 
however with retaining portions at other desired angles, for example 180". Each 
retainmg portion 11 has flexible side walls 13 A. 13B to enaWe a panel 14 to be 
easily mserted therebetween. Positionuig of the panel 14 into the desired location 

25 and orientation is facilitated by stop members 15 on the inside of the retainmg 

portion 11. 
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^ A fiirther. feature of the tovenrion is the option of addiiig a liole-«i«forcing 

adapter to lie hole 16 in the in-use itmer waU of the panel 14. The hoi. 16 
enables a flat-ended load sorew 17 to be passed through a threaded hole 18 in the 
bmer wall 13B of the retaining element 10. The adapter w^d normally have a 
5 bore diameter slightly larger than the outer diatneter.of the fastemog screw, As 

the screw 17 is screv^ed into the panel l4 therefore, the panel 14 is pushed agaoist 
the wan 13 A. In order to ftffther secure the panel 14 to the walls 13 A.B, adhesive 
can be mduded. 

A number of barbs 19 can aUo be included in the inner Burfiice of the inner walls 
10 13A to provide fiirther grip on a panel 14. A bdttd weld 20. which can take the 

fonn of fiirther adhesive or a sealant compound can be included. The bond weld 
20 performs a number of functions. :FiTstly. it provides fiwther bonding between 
the panel 14 and the wall 13B. Secondly, it doses any remaimng g^s between 
these two elements and improves the sealing and the appearance of the finished 
15 article. 

The joint which is achieved by the above has advantages over conventtonal joints. 
Firstly, from a security point of view, as screw heads are oormally on the inside of 
the finished article, the screws cannot be removed to fecilitate access to the article. 
Secondly, from an aesthetic view point, the appearance of the article is improved. 
20 TMrdly. with conventional articles of siniilar constniction, the inner ftce of the 

waU 13A may be pulled away from the panel during mamafecture, a problem 
which is obviated by the current invention. Fourthly, the inner wall 13B remains 
mechanically coupled to the panel 14. 

An alternative embodhnent of a coupling means is disclosed in Figures 2 and 3. 

25 The features of the joining element and the panel are substantially as described 

'. above inrelation to Figure 1. In addition however, the embodiment of Figure 2 
includes a retention adapter 30 which fits into a correspondmgly shaped hole 
witMn the panel 14. The retention adapter 30 has a recess to engage and retain in 
position a reaction and locking nut 31. The recess preferably has the same cross- 

30 section as the locking nut to impmve the grip on and prevent rotation of the 

locking nut 3 1 as the 8<tow 32 is tightened. 



10 



15 



20 



25 
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^ AS the scrcv. 32 is tights the wall 13B is put under compressio,! the panel 

14 mi tiie '^att 13B ^tfe pushed *part Fartftermore. a load luises which tends to 
■ push the panel 14 against the outer 13 A. As the screw 32 is tightened &rth^ 
it pv^es against an end section 33 ofthe hole 34. The end fece of the sCT^ 
5 reacts onto the end section 33 and causes the lodmut to ease oat of its «cess 

towards the hmer, pat^-side fee* of tihe wall 13B, uftimately causing the sccew to 
lock securely against Ihe waD 13B and preserving the compressing preload force 
by means of die elastic spring efffect of Ae ^ 13B. Tbe diameter of the dosed 
end of the hole 34 is smaUer than that of the screw 32 and und«goes plasttc 
deformation. The deformation results in the plasdo flowing ittto the thread of the 
screw and provides, in the finished product, anti-vibration pressure. The plastic 
will act to hold the screw 32 in poshion and therefore during transportation of an 
article which includes a fastening as described above, any vibrations such as ftom 
a vehicle will not cause the screw to come loose. As with the joint shown in 
Figure 1 adheshres and bond welds can be applied to nnprove the strength and 
appearance of the joint. BaAs and profiling of outer the waU J3A may also be 
en^loyed to refine the system. 

Tie embodhnent of the invention shown in Figures 2 «>d 3. includes the 
additional feature that the hole 34 is slightly eccentric. The eccentricity of the 
bole causes thfe screw 32 to be guided into position and also to grip and hold the 
panel more tightly in the required position urging it against stop members 15. In 
some circumstances this option is not required and an embodiment utiUstog a 
concentric anangemenl of hole 34 would sufTice. 

An advantage of the above described mvention is that the panels can be easily 
assembled together. In that sense the bidividual components can be mamxfectured 
and subsequently dispatched to be assembled by relatively unskdled workers. 

The retention adapter 40 as shbwn in Figure 4 has barbs 41 to prevent the adapter 
40 from bemg lifted out of the hole in the panel 14 prior to the panel being 
engaged imo the joining member. A recess 42 which can accommodate a loddng 
30 nut having a hex^onal cross-section is shown. 
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la use, -when two or more panek are to be joined together, a panel according to the 
above invention is taken. A retention adapter, if flot already present is inserted 
into a C50Jrresponding hole within the panel and a locking nut located in ttie 
aperture* provided in the adapter. The panel Is brought in to eoirect alignment 
5 a joining member, between two retaining walls of sakl joining member. An 

adhesrve cm be applied at this stage between the wall oTthe panel and the inner 
face of the retaining wall 13 A of the joining member. 

Alignment is achieved by locating the edge of the panel against the stop members 
in the joining member and ensuring that a clearance hole in the joining member is 

10 over the locking nut opening. A screw is then scrciwed in through the joining 

member and into the retaining member. The screw may be profiled with a 
reduced-diameter lead-in section so as to help guide it into the appropriate female 
section. As the $ar&w is tightened^ the outer wall and the panel are brought 
together. Once the screw has been tightened, the joint produced can be sealed and 

IS fiuther strengthened on the inner wall 13B of the joining member using a bond 

weld. 

A further embodiment of the present invention is shown in Figure 5 in which a 
panel 50 is held into portion with a joining elemrat 51 by means of a push or 
snap-fit mechanism. The push or saap-Bt biases the panel 50 towards the inside 

20 fece of the outer vrall 34A of the joining member SI. In order to efiBbct the joint, 

panel 50 has a raised ridge 52 nmning along its length (see Figure 6). The ridge 
52 engages a recess 53 in the joining eiemmt 51 and co-operates to retain the 
panel 50 rigidly in position. The joining element SI shown in Figure 5 is 
substantially similar to that shown in Figure 1, with a primary di£ference being the 

25 lack of a hole through which a acrew can pass. 

Ih order to provide an even strongs bond, the joining element/ban be provided 
with ncdi-parailel sides S4A, 54B . which are inclined towards one another. For 
sample, whist the outer wall 54A is at right angles to the ^trut 55, tiie inner wall 
S4B is inclined at an angjie towards the outer wall 54 A. typically an angle of up to 
30 S'^ has been shown to give a good joints although angles of from 0.7^ to 2"" have 

been ifound to be most elective. 
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Furthermore, the joining elemetw 51 locludes a chamfared edge 56. The 
chamfered edge 5^ facilitates insertion of a panel 50 into the joining element 51 
during the awembly process. 

The push-fil mechanism can be used in cojgunction mtb ft© featurea relaUng to 
5 the ad^ter/Bcrew mechanism shown in figures 1 to 4. 

Altematives to a single ridge along the length of the panel, a number of other 
features can be used. For example; a castellated proj^ctiem or even a series of 
staples whose heads protrude from the panel could also be used. Furthermore, any 
ridge or projection does not have to run parallel to the edge but couW also be 
10 disposed at other angle* with a proviso that the panel joining member hni a 

corresponding recess to engage vidg^ or projection. 

The panels as used herein are primarily sheet materials which are locally planar 
along their edge, enabling them to be joined to other panels. The panels can be 
constructed &om materials formed by the pressure bonding of a. plurality of layers 

15 and havuig rigid outer layer and a Kghtweight inner layer. The outer layer can be 

formed from a number of layers or skins, for example plywood, MDF or plastics 
material. The umer layer am be formed from a lightweight material siwh as a 
plastic or aluminium and have a honeycomb structure which can impart strength 
and rigidity whilst reducing weight. Alternatively, the sheet material can be a 

20 single layer of wood, plastic or metal. 

It can be noted that dements, (as shown in figure 6) smalls than a normal panel 
but having the same configuration can be slotted, by means of the projections 61 
into larger panel elements to provide the larger panel elements with the 
projections rebuked fbr push or snap-fit assembly. 

25 It will of course be understood that, the invention is not limited to the specific 

details described herein, which are given by way of example only, and that 
various modifiications and alterations are possible within the scope of the 
invention. 
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1. A method of cioraiecting a panel to a panel joining meambw, the method 
including tb9 ste^s o£ 

fonmhg a recess adjacent an edge of a panel; 

5 locating said panel edge within a panel receiving portion of a panel joining 

member; 

locating said panel against a stop member and aligning the recess with a 
festener apertur© formed in an inner wall of the panel receiving portion; 

inserting a fastener through the aperture into the corresponding recess in 
10 * the panel, the fkstener urging the panel towards the outer wall of the panel 

receiving portion. 

2. A method according to Claim; !• wherein a receiver is inserted into the 
recess prior to the panel being located within the panel joining member 

3 A method according to Claim 2, wherein an adhesive is introduced 
1 5 between the panel and one or more walls of the joining member. 

4 A method according to any preceding claim wherein an adhesive bond 
weld i& introduced when the fastener has been tightened substantially, 

5. A method accordfaig to any preceding claim wherein the &stener ia an 
CTqpaoding rivet fystmer to engage tiie panel tightly. 

20 6. A method according to any of Claims 1 to 4, wherehi the &5tesier Im a 

screw-diread to engage the panel and/or panel joining member. 

7, A method according to any of Claims 2 to 6, wherein the receiver i& an 
adapter, the adapter havmg a shape complementary to that of the rec<»s. 

g. A method according to any preceding claim wherein the recess nanx>ws 
2S away from its open end. 
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9 A method acconUng to my of Claims 2 «> 8. wbe«ia the &si«ier « 
' imroduced into the receiver at an angl^ iiwlined to the axis perpeachcular 

to th^ sur&ce of the panel 

10 A meUuxJ according to any preceding claim, wherein the or each panel 
indndes one or more projections to engage a corresponding recess m a 
panel joining member thereby forming a push-fit type joint 

11 A method accor<£ng to any preceding claim, wherein oppoang walls of 
the panel joining member are inclined together at m angle of up to 5°. 

A method according to Claim 11. wherein the incline angle is from 0.7" to 



13 A panel joining member comprising a joining element having at lea£t one 
panel recdving portion and at least one festening assembly, 

the or each f^ening assembly comprising a fastener and a receiver, 
wherein the or each panel receiving portion is defined by spaced opposmg 
waUs including a panel stop n«M=aber. located on at least one of the inner 
facmg surfaces of said opposing walls, and in winch a festener apertore is 
located through one of said spaced opposing walls. 



14 A panel joming member according to Claim 13, wherein where two panel 
receiving portions subtend an angle of less than 180». the festener aperture 

20 is located in the internal wall of the joining member. 

15 A panel joining member according to Claim 13 or Claim H, wherein the 
receiver of the festener assembly is secured within a panel along a selected 
panel edge for inserting into a panel receiving portion. 

16 ApaneljoiningmemberacoordingtoanyofClaimsl3tol5,whereintfae 

25 receiver comprises a body adapted for engagement with a panel, the body 

including an open mouthed recess for receiving a fastener. 

17. A panel joining member according to Clwm 16. wherein the receiver 
nairowB away firom the open mouth. 
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Apand joiiimg member aocofding to a«y of Claiais 13 lo 17, wherein the 
spaced opposing waUs are hiclined together at an angle of up to 5". 



19. A panel joining member according t6 ClMm 18. wherdn the incline angle 
is from 0.7* to 2*. 

20. A panel joining meniber aecording to any of Claims 13 to 19. wfa^ein the 
panel joining member includes » obamfwed edge. 

21. A panel joining member according to any of Claims 13 to 20. wherdn the 
fastener is a screw having a flat ended shanlc 

22. An adapter to recdve » festener artd ft»r tnaertion imo a panel iwess, the 
adapter compriring an opening to receive a ft?tener. the mouth of the 
openmg having a diameter greater than that of said featener. 

23. An adapter aocordmg to Claim 22, wherein the opening includes a 
narrowing at its closed end to grip the end of a festener. 

24. An adapter according to Claim 23^ wherein the opening and the narrowing 
15 are cylindrical. 

25. An adapter according to Claim 24. v/herein the cyUndera are co-axial- 

26. A panel joint, th© panel jmnt comprisit^; 

a panel an edge of which is locally flat and which flat r«^o includes a 
recess; 

20 a joining member, the joining member having spaced opposed walla to 

receive a panel; 

one or more stop members against which a panel is aligned; 

and wherein the joining member has an apenure in one of said walU to 
enable a &stening member to pass through the joining member and engage 
25 the panel, thereby urging the panel against the opposite wall of the joining 

member. 



15 



20 
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27 A joint accordiug to Claim 26, wherein joint inctades adhesive 
between the paiel and one or more ^« of the joining member to 
increase fhe strengUi of the joint. 



28. 



A joint according to either Claims 26 or 27. wherein an adapter is located 
■ in the recess, the ad^ having a shape complementary to that of the 



recess. 



29 A joint according to Claim 28, wherein the adapter narrows away from ite 
' open end to' ensure that th^ material from which the adapter is formed 
undergoes plastic flow around the festening member as the festening 
IQ member is fiiUy engag^ 

30. Ajointaccordingtoai»yofClaims26to2$.whfireinthe€istentogmerober 
Includes a screw thread to taigage the joining member. 

31 A joint according to any of Clanns 26 to 30, wherdn the recess mcludes 
an aperture to receive a nut into which the fastening member can be 
screwed, the m^ber and the nut co-operatively engaging to lock the nut 
again^ the inner walL 

32 A joint accorfipg to any ofClainw 26 to 3 1, wherein the featening member 
is aligned along an axis which is at an artgle incUnsd to the axis 
perpendicular to flie sur&oe of the panel. 

33. ' A panel joining member swbstantiaUy as herein described with reference to 

and as illustrnted m the accompanying drawings. 

34. An adapter substantially as herein described with reference to and as 
illustrated in the acconqianying drawings. 

35. A panel joint substantially as herein described with reference to and as 
25 illustrated in the accompanying drawh^* 
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A PAMBI. JOINING MEMBER 

5 A method of connecting a pand (50) to a panel jomjngmember (51) is disclosed. 

The method includes the steps of forming a ras^ (16) adjacent to an edge of a 
panel. The panel (50) is located within a npjael joming member (51) the panel (50) 
being located against a stop member X't5) and the recess (16) being aligned with 
an aperture (18) in the wall (13B) of the joining member (51), A festener (17) is 
10 passed through the aperture (18) and itrges the panel towards the outer wall (15) 

of the joining member (51). 




A receiver (30) i$ inserted into the rece&s (16) to aissist engagement of the panel 
(50) with the fastenar (17). The receiver (30) has a shape complwientary to that of 
the recess (16V/ 

15 Opposing/fralls (13 A, 13B) of the joining member (51) are incJined towards one 

anotheryfo improve panel retention. A push or snap-fit join is included to facilitate 




[Figuro 1] 
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